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Notes:

1. Analog input is daisy chained from filter
card outputs using ribbon cable.

2. Active filter card is selected at filter
card using jumper.

3. Filter card output connector J2-33 and
J2-34 are no connection.

Analog Input Card is MSI P415
Microcomputer Systems, Inc.
http://www.rouge.net/users/microcom/index.htm
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Ch 7-
Ch 7+ 1
Che- |2
Ch 6+ 3
Chs |4
Chsr |2
Cha |6
Char |7
Cha |8
Char |9
Cho- | 10
Ch 2+ 11
chi- |12
Ch 1+ 13
Cho-_| 14
Chor | 1°
Chis- | 16
Chis+ | 17
Chi4- | 18
Ch1a+ | 19
Ch 13| 20
Ch 13+ | 2!
Chi- | 22
Chiz+ | 28
Chit- | 24
Chit+ | 2°
Chio- | 28
Chio+ | 27
Cho- |28
Chor |29
Ch 8- g?
Ch 8+ 32
33
34
MSI-P415
JP2
sv<t—1lo 02—
JUMPER
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J2

OouUT 0 WhI Drv Current 1
! OUT 1 Whi Drv Current 2 i
3 OuUT 2 WhI Drv Current 3 Bd1 J1-7
1 OUT 3 WhI Drv Current 4 Bd1J1-10
5 ouUT 4 WhI Drv Current 5 Bd1 J1-13
6 OUT 5 WhI Drv Current 6 Bd1 J1-16
7 OUT 6 Str Drv Current 1 Bd2 J1-1
8 ouT? Str Drv Current 2 Bd2 J1-4
Gnd WhI Drv Ref b
9 Gnd Str Drv Ref gg Bd1_J1-26
10 - Bd2_J1-26
11 OouUT 8 Str Drv Current 3 Bd2 J1-7
12 ouT 9 Str Drv Current 4 Bd2 J1-10
13 OuT 10 Str Drv Current 5 Bd2 J1-13
14 OuT 11 Str Drv Current 6 Bd2 J1-16
15 OuUT 12 Mast Drv Current 1 Bd3 J1-1
16 OUT 13 Mast Drv Current 2 Bd3 J1-4
17 OuUT 14 Mast Drv Current 3 Bd3 J1-7
OuUT 15 Mast Drv Current 4 —
18 Gnd Mast Drv Ref Bd3_J1-10
19 Gnd >>Bd3_J1-26
20
OUT 16 Mast Drv Current 5
21 OuT 17 Mast Drv Current 6 Bd3_J1-13
22 Bd3_J1-16
23 OUT 18 Arm Drv Current 1 Bd4 J1-1
2 OUT 19 Arm Drv Current 2 Bd4 J1-4
25 OUT 20 Arm Drv Current 3 Bd4 J1-7
26 OUT 21 Arm Drv Current 4 Bd4 J1-10
57 OUT 22 Arm Drv Current 5 Bd4 J1-13
OUT 23 Arm Drv Current 6 —
28 Gnd Arm Drv Ref Bd4_J1-16
29 Gnd >>Bd4_J1-26
30 OUT 24
31 OUT 25
32 OUT 26
33 OUT 27
34 OUT 28
35 OUT 29
36 OUT 30
37 OUT 31
38 Gnd
39 Gnd
40
MSI-P460
Analog Output Card is MSI P460
Microcomputer Systems, Inc. .
http://www.rouge.net/users/microcom/index.htm NASA / Jet Propulsion Laboratory
Pasadena, CA
TELEROBOTICS Analog Output
Corer = Driver Board 5 6 FIDO Rover
Arm = Driver Board 4 ) B ;
Mast = Driver Board 3 4 Engineer Schematic Name
Steering = Driver Board 2 3 M. S. Garret Ath Int tion Di
g ! > mgarrett@jpl.nasa.gov ena Interconnection Diagram
Wheel = Driver Board 1 1 :
Size Scale | Rev
A Thursday, November 09, 2006 ' - Sheet 3 of 33
A [ c | D | E




Arm Bulkhead Connector

>>Voltage Reference J4-12

— ) 1 +5V Red
o : > +5V
o—+20 Arm Enc A3 White 3> C/IT Board 1 P1-16
2 5V RIN Black
o - >»5V RTN
21 Arm Enc B3 White
o >> CIT Board 1 P1-17
o3 +5V Red >+5V
o—122 Motor Neg3 Grey > Driver Board 4 JP1-6
4 5V RTN Black
o : : >>5V RTN
23 Arm Joint Pot 3 White ) ’
o >> Filter Card 1 Pin 20
o5 +12V Yellow >>+12V
o—-24 Motor_Negd Grey > Driver Board 4 JP1-8
o8 _A12VE A4 \?\}lﬁet A
25 rm enc e
o +75w C/T Board 1P1-19,,
O 26 Arm Enc B4 White
o —v> C/T Board 1 P1-290
o—2L Motor_Pos4 Bm Driver Board 4 JP1-7
o2 Motor Neg1 Grey Dri
- - river Board 4 JP1-2
28 Arm Joint Pot 4 White f ’
o : >> Filter Card 1 Pin 18
10 Arm Enc B1 White
o >>C/T Board 1 P1-13
29 Motor Pos5 Brn
O - > No Connect
11 Arm Enc A1 White
o —>>C/T Board 1 P1-12
30 Arm Enc A5 White
O >>No Connect
o112 Motor_Pos1 Bm > Drivér Board 4 JP1-1
o 31 Arm Enc B5 i White No Connect
o 13 Arm Joint Pot 1 White 3>> Filter Card 1 Pin 24
o 32 Motor Neg5 Gre >No Connect
o114 Motor Neg2 Grey >> Driver Board 4 JP1-4
33 Arm Joint Pot 5 White
T Arm Enc B2 White No Connect
o >>C/T Board 1 P1-15
C 16 Arm Enc A2 White
o >>CIT Board 1 P1-14
o—138—x
o1z Motor_Pos2 Bm > Driver Board 4 JP1-3
o—36 - ;
o118 Arm Joint Pot 2 White >> Filter Card 1 Pin 12
o—13L
oy Motor_Pos3 Bm > Driver Board 4 JP1-5
CONNECTOR DB37
Corer = Driver Board 5 6
Arm = Driver Board 4 S)
Mast = Driver Board 3 é
Steering = Driver Board 2 >
Wheel = Driver Board 1 1

>>Voltage Reference J4-14

(May Add Later)

> Driver Board 4 JP1-9
>>CIT Board 1 P1-16
>>CIT Board 1 P1-17
>> Driver Board 4 JP1-10

D>Filter Card 2 Pin 16
Contact 1

>>DIO Stack Bd1 J1-23
Contact 2

>>DIO Stack Bd1 J1-21
Contact 3

>>DIO Stack Bd1 J1-19
Contact 4

>>DIO Stack Bd1 J1-17

White
R3

POT/SM
Yellow 1 3 Blue

W o

NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS Conn, Ext, Arm Actuators
FIDO Rover
Engineer Schematic Name
M. S. Garrett ; ;
mgarrett@jpl.nasa.gov Athena Interconnection Diagram
Size Scale | Rev
A Thursday, November 09, 2006 ' - Sheet 4 of 33

c I

D I

E




Arm Bulkhead Connector

— ) 1 +5V Red
o : > +5V
o—+20 Arm Enc A3 White 3> C/IT Board 1 P1-16
2 5V RTN Black
O Arm Enc B3 White >> SVRIN
o—21 >>C/T Board 1P1-17
o3 +5V Red >+5V
o—22 Motor Neg3 Grey > Driver Board 4 JP1-6
4 5V RTN Black
o : : >>5V RTN
o—23 Arm Joint Pot 3 White Filter Card 1 Pin 20
o= Pos 10V Ref CW Yellow Voltage Reference J4-12
24 Motor Neg4 Grey . Remove
O Driver Board 4 JP1-8
6 Neg 10V Ref CCW Blue .
O - Voltage Reference J4-14
o 25 Arm Enc A4 White C/T Board 1 P1-19
7 oar +12V Pos 10V Ref CW Yellow
© Arm Enc B4 Whit 12V
o—1-26 M £ e > CIT Board 1 P1-20
8 Index5 Not connected -12V Neg 10V Ref CCW Blue
o BD 'O >>-12V
o—2z Motor_Pos4 Brm Driver Board 4 JP1-7 inside FIDO
9 Motor Neg1 Grey . i}
O - - Driver Board 4 JP1-2
28 Arm Joint Pot 4 White f ’
o : >> Filter Card 1 Pin 18
10 Arm Enc B1 White -
o >>C/T Board 1 P1-13
29 Motor Pos5 Brn . R
O - ~>> Driver Board 4 JP1-9
11 Arm Enc A1 White )
o : >>»C/T Board 1 P1-12
30 Arm Enc A5 White B
o >> CIT Board 0 P1-32
12 Motor Pos1 Brn . A
O - > Driver Board 4 JP1-1
31 Arm Enc B5 White ~
o : - >>C/T Board 0 P1-33
o+13 Arm Joint Pot 1 White >> Filter Card 1 Pin 24
32 Motor Neg5 Grey . )
o > Driver Board 4 JP1-10
14 Motor Neg2 Grey . i}
o . : >> Driver Board 4 JP1-4
o 33 Arm Joint Pot 5 i White >> Filter Card 1 Pin 8
o5 £ Enc 52 White SYCIT Board 1P1-15 o
o 34 Index1 i >>TBD Not connected inside FIDO
o6 Arm Enc A2 White > C/T Board 1 P1-14 .
o 35 Index2 >TBD Not connected inside FIDO
17 Motor Pos2 Brn . j
CO 36 Index3 >>Dr|ver Board 4 JP1-3 S>TBD Not connected inside FIDO
o118 Arm Joint Pot 2 White > Filter Card 1 Pin 12 L
o 37 Index4 >>TBD Not connected inside FIDO
o+12 Motor Pos3 Bm >> Driver Board 4 JP1-5
~J
CONNECTOR DB37
White
R3
POT/SM
Yellow Blue
o NASA / Jet Propulsion Laboratory
Pasadena, CA
Corer = Driver Board 5 6 TELEROBOTICS Conn, Ext, Arm, Dexter
Arm = Driver Board 4 2 FIDO Rover
Mast . = Dr}ver Board 3 3 Engineer Schematic Name
Steering = Driver Board 2 > M. S. Garrett . .
Wheel = Driver Board 1 1 mgarrett@jpl.nasa.gov Athena Interconnection Diagram
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A Thursday, November 09, 2006 ' - Sheet 5 of 33
A B C | D | E




RC1 Mast Bulkhead Connector
— 1 +5V Red
O 20 Mast Enc A3 White >> v .
4 o s =V RTN Biack >> CIT Board 1 Pin 7 4
O 21 Mast Enc B3 White >> 2V RTN .
o : vy Red >>>58/T Board 1 Pin 8
O +
o—22 Motor Neg3 Grey > Driver Board 3 JP1-6
o4 5V RTN Black SYARIN
o 23 Mast Joint Pot 3 White >> Filter Card 1 Pin 32
5 +12V Yellow >>+12{/er ar in
o
o—2 — o >>>> Driver Board 3 JP1-7 |
o € 12V
o—2 Mast Enc A4 e >>>> C/T Board 1 Pin 10
o - +12V
o—28 Mast Enc B4 finite >>>> C/T Board 1 Pin 11
o 12V
o 57 mgg Eggf Géerz ;; Driver Board 3 JP1-8
o BT Mast Joint Pot 4 White s > Driver Board 3 JP1-1
10 Mast Enc AT White fter Lard 1 Fin
3 O > C/T Board 1 Pin 3 ,
o1 Mast Enc B1 White 3> CIT Board 1 Pin 4
O_M
o112 Motor Negt Grey > Driver Board 3 JP1-2
o—+31 < ) .
o113 Mast Joint Pot 1 White >> Filter Card 1 Pin 4
o__S.ZH(
o114 Motor Pos2 Brn > Driver Board 3 JP1-3
C o115 Mast Enc A2 White >> c/TB ) 4
oard 1 Pin 5
o116 Mast Enc B2 White 3> C/IT Board 1 Pin 6
o__&b(
o1z Motor_Neg2 Grey > Driver Board 3 JP1-4
o—+36 « ) .
o118 Mast Joint Pot 2 White >> Filter Card 1 Pin 2
o__M
2 (_oy® Motor_Pos3 Brn > Driver Board 3 JP1-5 2
CONNECTOR DB37
NASA / Jet Propulsion Laboratory
Pasadena, CA
1 — - T'I:EILD%?gBOTICS Conn, Ext, Mast Actuators 1
Corer = Driver Boar over
Arm = Driver Board 4 S Engi ;
Mast = Driver Board 3 4 ngineer Schematic Name
Steering = Driver Board 2 3 M. S. Garrett Ath Int tion Di
o il g = DrJI_v r - rd . > mgarrett@jpl.nasa.gov ena Interconnection Diagram
ee = river oar 1
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X11

1 R0

3 TxD

g% Rtn

6 <

7 =<

gé See "DMU Cable"
10 =< schematic page

COM1

CPU Board is CPU-T5
E.E.P.D.
http://www.eepd.com

NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS CPU Connections
FIDO Rover

Engineer Schematic Name
M. S. Garrett
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J7-15 C Scope Touch RTN J1
FC6-34 22 MossB Touch RTN i GND 1 5 U5 PAO_ TO
T Us PA1 Us PA2 T2
T3 U5 PA3| 3 4 U5 PAMd. T4
T5 U5 PA5| 2 61 U5 PA6. T6
T7 U5 PA7 ; 18 U5 PBO_ T8
19 U5 PB1 U5 PB2 T10 ___Power Enable\ Monitor
Power SW Bd2_g ((—Power Enable\ Monitor 11 U5 PB3 1; 1‘2‘ U5 PB4 T12 D7 Power SW Bd1_8 '
) - T13_U5_PB5 15 16 U5 PB6 T14 Arm Disable 6 Bd4 J1-18
Bd3 J1-18 Mast Disable 6 115 __US PBY 17 18 U5 PCO  T16 Arm Disable 5 Bd4 J1-15
Bd3 J1-15 Mast Disable 5 117 __U5 PC1 19 20 us PC2 T18 Arm Disable 4 Bd4 J1-12
Bd3 J1-12 Mast Disable 4 [ T19__ U5 PC3 21 52 U5 PC4  T20__ C Scope Touch2 J7-6 Arm Disable 3 Bd4 J1-9
Bd3 J1-9 Mast Disable 3 [ J7-14 C Scope Touch1 T21__U5 PC5 23 o4 U5 PC6  T22__ MossB Touch2 ;; FC6-33 Arm Disable 2 Bd4 J1-6
Bd3 J1-6 Mast Disable 2 [ FC6-32 22 MossB Touch1 T23 __ U5 PC7 25 % U6 PAO ~ T24 __ Arm Disable 1 Bd4 J1-3
Bd3 J1-3 Mast Disable 1 T25___ U6 PA1 57 28 U6 PA2  T26__ Vidio Mux 0-Clk Video Switcher EC11-2 =
= Vi : . Vidio Mux 0-A1 T27 U6 PA3 U6 PA4  T28__ Vidio Mux 0-A0 . : )
ideo Switcher EC11-3 LCTF D1 T29 UG PAB 29 30 UG PAG T30 " LGTF DO Video Switcher EC11-1
LCTF J5,Pin 4 - - 31 32 Tz : LCTF J5,Pin 3
Filter Interface Bd J2-? <¢—ciier Bd Spare LS1_U6 PATY o, 34 |28 PBO - 192 Filter Bd Select C Filter Intérface Bd J2-6
Filter Interface Bd J2-4 Filter Bd Select B T33__U6_PB1 35 36 U6 PB2 T34 _ Filter Bd Select A Filter Interface Bd J2-2
Filter Interface Bd J2-8 Filter Bd Mux Enable G1  T35__ U6 _PB3 37 38 U6 PB4  T36__ Arm Direction 6 Bd4 J1-17
Bd4 J1-14 Arm Direction 5 137 __U6 PB5 329 0 U6 PB6  T38__ Arm Direction 4 Bd4 J1-11
BdZ J1-8 Arm Direction 3 T39___U6 PB7 11 42 U6 _PCO_  T40__ Arm Direction 2 Bd4 J1-5
Bd4 J1-2 Arm Direction 1 T41__U6 PC1 43 4 U6 PC2  T42__ Mast Direction 6 Bd3 J1-17
Bd3 J1-14 Mast Direction 5 T43 __U6 PC3 45 46 U6 PC4  T44 __ Mast Direction 4 Bd3 J1-11
Bd3 J1-8 Mast Direction 3 T45__ U6 _PC5 47 48 U6 PC6  T46 __ Mast Direction 2 Bd3 J1-5
Bd3_J1-2 Mast Direction 1 T47 __ U6 _PC7 49 50 GND LCTF GND LCTF J5.Pin 6
CONS0A
2 2
DIO Board is MSI P560
Microcomputer Systems, Inc.
http://www.rouge.net/users/microcom/index.htm
NASA / Jet Propulsion Laboratory
Pasadena, CA
Corer = Driver Board 5 6
1 Arm = Driver Board 4 S TELEROBOTICS Digital /0 Bd 1 Con J1 1
Mast = Driver Board 3 4 FIDO Rover
Steering = Driver Board 2 3 ! .
. 2 Engineer Schematic Name
Wheel = Driver Board 1 1 M. S. Garrett . .
mgarrett@jpl.nasa.gov Athena Interconnection Diagram
Size Scale 1
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GND

Bd1_J1-25 GND
Bd2_J1-25 GND 52 Wheel Disable 6
) . Bd3_J1-25<{——F=xn—¢ - Bd1_J1-18
Bd2 J1-18 Steer!ng D!sable 6 Bd4 J1-25 GND | ) ) Wheel D!sable 5 Bd1 J1-15
— Steering Disable 5 — GND GND U8 PC7 T95  Wheel Direction 1 Wheel Disable 4 =
Bd2_J1-15 - - Bd5_J1-25 — 1 2 - —— Bd1_J1-2 - Bd1_J1-12
Bd2 J1-12 Steering Disable 4 BdT J1-5 Wheel Direction2 ~ T94 U8 _PC6 3 P Ug PC5  T93__ Wheel Direction 3 Bd1 J1-8 Wheel Disable 3 Bd1 J1-9
Bd2 J1-9 Steering Disable 3 Bd1 J1-11 Wheel Direction4 ~ T92 __ U8 PC4 5 6 U8 PC3  T91__ Wheel Direction 5 Bd1 J1-14 Wheel Disable 2 Bd1 J1-6
Bd2 J1-6 Steering Disable 2 Bd1 J1-17 Wheel Direction 6 T90 __ U8 PC2 7 8 Ug PC1 189 - Wheel Disable 1 Bd1 J1-3
Bds 13 Steering Disable 1 — T88___U8 _PCO 9 10 ud pPB7  T87 Core Disable 1 Bd5_J1-3
- Haz Cam/Sun Pwr T86 _ U8 PB6 U8 PB5 T85_ Rear/Belly Cam Pwr Core Disable 2 —
Power SW Bd1_1 PSP - PB4 11 12 =) - DMU P Power SW Bd2_1 Disabl Bd5_J1-6
Power SW Bd1_2 CPS Pwr L84 U8 13 14 [—28 PBS 183 U Pwr Power SW Bd2_2 Core Disable 8 ¢S 151 9
Power SW Bd1 3 Pan Cam/LCTF Pwr 782 __ U8 PB2 15 16 U8 PB1  T81_ Nav Cam Pwr Power SW Bd2 5 Core Disable 4 Bd5 J1-12
Power SW Bd2 7 277? T80 __U8 PBO 17 18 U8 PA7  T79__ Steering Direction 1 Bd2 J1-2 - Core Disable 5 Bd5 J1-15
Bd2 J15 Steering Direction 2 T78 _ U8 PAG6 U8 PA5  T77 __ Steering Direction 3 Bd2 J1-8 Core Disable 6 Bd5 J1-18
— Steering Direction4 T76 U8 PA4 | 19 20 T Ug PA3_ 75 Steering Direction 5 — —
Bd2_J1-11 - — - 21 22 - - Bd2_J1-14
Bd2 J1-17 Steering Direction 6 T74 __ U8 PA2 23 24 U8 PA1  T73 __ Microscope Pwr Power SW Bd2 3
Power SWBd2 6 Microscope Lamps T72 U8 PAO 5 26 U7 PC7 171 =
- T70___U7_PC6 57 %8 U7 PC5 T69
T68 __U7_PC4 29 30 U7 PC3  T67
T66 ___ U7 PC2 U7 PC1  T65_ IPS TEC Pwr
T64 U7 PCO| 3! 32 07 PB7. T63 D7 Power SW Bd2_4
T62 U7 _PB6 | 33 34" U7 PB5_ 61
T60_U7 PB4 3° 36 U7 PB3. T59
T58 U7 _PB2]| 3/ 38 ™ U7 PB1_ T57__ Wheel Safety Set Bt J1A9
Bt U1 Wheel Safety Clock 156 __U7_PBO i? 32 U7 PA7_ 155 _Steering Safety Set <¢ 29~
Bd2 J1-2 Steering Safety Clock T54 _ U7 PAG6 43 44 U7 PA5  T53 _ Mast Safety Set Bd3 J1-19
Bd3 J1-2 Mast_Safety Clock T52 U7 _PA4 45 46 U7 PA3  T51__ Arm_Safety Set Bd4 J1-19
— Arm_Safety Clock T50 U7 _PA2 U7 _PA1 T49  Power_Safety Set —
Bd4_J1-2 Power Safely Clock. T48 U7 PA0 1 47 48 —GND — Power SW Bd1_9/Bd2_9
Power SW Bd1_10/Bd2_10 - — 49 50—
CONS50A
DIO Board is MSI P560
Microcomputer Systems, Inc.
http://www.rouge.net/users/microcom/index.htm
NASA / Jet Propulsion Laboratory
Pasadena, CA
TELEROBOTICS Digital 1/0 Bd 1 Con J2
Corer = Driver Board 5 6 FIDO Rover
Arm = Driver Board 4 ) Engi )
Mast = Driver Board 3 4 ngineer Schematic Name
Steering = Driver Board 2 = M. S. Garrett Ath Int tion Di
ring = r:!_V r r > mgarrett@jpl.nasa.gov ena Interconnection Diagram
Wheel = Driver Board 1 1 :
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Twist 3 wires

CrossBow DMU1
TxD 1 (O\
Pitch Rate o) o
RxD 2 o
Yaw Rate 10 o
VCC 315
Timing pulse 11 0
Gnd o415
/o 2]~ 4
X-axis Accel 5 o
X11 Y-axis Accel 8 o O
RxD 1 6~ Z-axis Accel 7 O
XD 2 7 =< O
3 8 < =151 o
Roll Rate 8
Rt > 4 9 =< O
0 10 =< o
5 CONNECTOR DAM15 P
COM1

Note:

This is the actual pin
configuration for the
CPU board connector X11

Switched +12 O-

+12V DMU Pwr

Switch Board 2 Pin 2 <

Switch Board 2 Gnd <<

Gnd Twist 2 wires
NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS DMU Cable CrossBow

FIDO Rover
Engineer Schematic Name

M. S. Garrett . .

mgarrett@jpl.nasa.gov Athena Interconnection Diagram
Size Scale lRev
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Input Connector

Output

Connector
J1 J2 J1
Ch 8- 1 9 Ch 8+ T8 Mast Joint Pot 3 Mast pin 23 Ch7- 1 1 Ch7-
cho |, 4 Ch o+ T9 —_Mast Joint Pot 4 i;Mast ek Chrv |, 5 Ch7+
Ch 10- Ch10+ _ T10 Mast Join Pot%” XS ,fl’o Gonnect Ch 6- Ch 6-
chit-_|2 6 Chiir _ Ti1_ MastJointPots s 77 0 Cher |3 3 Ch 6+
Chiz-_ |/ 18 Ch12+_ T12__Arm Joint Pot 1 R Chs |4 4 Ch5-
Ch 13- ?1 12 Ch13+_ 113 _Arm Joint Pot 2 AR Cho+ |2 5 Ch 5+
ch1a-| ! 7 Ch 14+ _ T14 _Arm Joint Pot 3 e Ch 4- ? ? Ch 4-
Ch 15- 13 i Ch15+ _ T15__Arm Joint Pot4 Arm pin P Chav |2 8 Ch 4+
Ch0- 15 ] Ch 0+ T0 __Steering Pot 1 em 517 Ch3- Ch3-
chi_ |1/ i Chi+ _ Ti __Steering Pot2 o char |9, I Ch 3+
Ch 2- Ch2+ _ T2 __ Steering Pot3 Bl 95 Ch 2- Ch 2-
Ch3a- g; 3421 Ch3+ _ T3 __Steering Pot4 = Ch 2+ 1; 1; Ch2+
Ch 4- Ch 4+ T4 Steering Pot 5 Vio R20 Ch1- Ch1-
chs |25 26 Chb+ _ 15 __Steering Pot6 Blos R17 Chir |13 13 Ch i+
Ch 6- 37 28 Ch6+ _ 16 __MastJoint Pot 1 Vst 13 Ch0- 14 14 Cho-
Ch - ? 32 Ch7+ _ T/ __MastJoint Pot2 Moot bt 15 Ch 0+ 15 15 Ch o+
Common 3 34 Common P Ch 15- 1? 1? Ch 15-
33 8 Ch o+ | }f i Ch 15+
Filter Card 1~ MSI-J477 ____Ch14 | 19 19 | Ch14-
Ch 14+ Ch 14+
Ch 13- g? g? Ch 13-
J3 —_Ch13+ |5, 59 | Ch1s+
Filter Interface Bd J3-1 << 1 2 GND —Ghi2 15, 23 |——=<h 1z
| - Ch 12+ Ch 12+
4 e —Srn ||| 2=t
7 8 | —chil* fos 26 |——=n i
] ] +5V chio-_| 22 P Ch 10-
% 12 [ —Ch10* 15 28 |——<n 10+
] — Cho- Cho-
13 14 Ch o+ gg §8 Ch o+
Filter Card 1 Ch 8- 31 31 Ch 8-
Ch 8+ 32 32 Ch 8+
< 33 33 [
< 34 34 [
MSI-J477 | MSI-P415
Corer = Driver Board 5 6 Reference
Arm = Driver Board 4 > . . )
Mast = Driver Board 3 4 Analog Filter / Multiplexer Card is MSI-J477
Steering = Driver Board 2 S Microcomputer Systems, Inc.
Wheel - Driver Board 1 < http://www.rouge.net/users/microcom/index.htm
Notes: NASA / Jet Propulsion Laboratory
Enable at all times - no Jjumper Pasadena, CA
Disable as default - jumper JP1l-7 at all times .
Control board - Select Board number using JP1 TE:'D%R(F?E\ZIICS Filter Card 1, 25 Hz
Signal +/- wires are to be twisted pair
Engineer Schematic Name
M. S. Garrett . .
mgarrett@ijpl.nasa.gov FIDO Interconnection Diagram
Size Scale | Rev
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Input Connector

Output

Connector
J1 J2 J1
Chs- Ch8+  T24 Ch7- Ch7-
cho |1 2 Cho+r _ 25 ch7+ |} 1 Ch7+
chio-_| 3 4 Ch10+ _ 126 Che |2 2 Che-
chit-_|2 6 Chit+ _ T27 Cher |3 3 Ch 6+
Chiz-_ |’ 18 Chi2+__ 128 Chs |4 4 Ch5-
Ch 13- 51’1 12 Ch1a+ _ 129 Cho+ |2 5 Ch 5+
ch1a-| | 7 Ch 14+ _ T30 No Connect Ch 4- ? ? Ch 4-
Ch 15 13 I Chis+ _ 131 No Connect Char |/ . Ch 4+
Ch0- J Cho+ _ 16 Arm Joint Pot 5 Arm oin 33 Ch3- Ch3-
chi_ |17 18 Chir _ TI7 Arm Joint Pot 6 ;;Nrmcp'” . char |9 9 Cha+
chz |19 20 Ch2+ _ T18__ Rocker Pot © Connec cho-__| 10 10 Ch2-
Cha- 2! 22 Ch3+ _ T19__ Bogie Pot Left 54 Chor | M " Ch 2+
Ch 4- gg g‘g Chd+ _ T20 __Bogie Pot Right 53 Ch 1- 1% ]g Ch 1-
Battery Voltage Monitor- Ch 5- Ch 5+ T21 Battery Voltage Monitor+ " Ch 1+ Ch 1+
Voltage Reference << Cne. %7 28 ches 52 " BysTemp Sensors Voltage Reference —Cro— 14 14 —Cno
Ch - 51’ 32 Ch7+ _ 123 Ch 0+ 15 15 Ch o+
Common 3 34 Common Ch 15- 1? 1? Ch 15-
33 3 Ch o+ | }f i Ch 15+
Filter Card 2 ~ MSI-J477 ____Ch14 | 19 19 | Ch14-
Ch 14+ Ch 14+
Ch13-_| 20 20 Ch 13-
J3 Ch 13+ | 2! 21 Ch 13+
. GND Ch12-_| 22 22 Ch12-
. 1 2 Ch 12+ | 23 23 Ch 12+
Filter Interface Bd J3-3 <& 3 4 (=< —= = {4 24 b—=1-=
| — Chii-_| 2 2 Ch 11-
x—? 6% Ch 11+ 25 25 Ch 11+
- 18 +5V Ch 10- 2? 2? Ch 10-
ou b = Ch10+ |58 28 |——sn 10
Cho- Cho-
< 13 14 < —hor—1 29 29 ——&nor
Filter Card 2 Ch 8- g? g? Chs-
Ch 8+ 32 32 Ch 8+
% 33 33 <
% 34 34 <
MSI-J477 | MSI-P415
Corer = Driver Board 5 6 Reference
Arm = Driver Board 4 > . . )
— : nalog Filter ultiplexer Card 1s -
Mast briver Board 3 4 Analog Filter / Multipl card MSI-J477
Steering = Driver Board 2 S Microcomputer Systems, Inc.
Wheel - Driver Board 1 < http://www.rouge.net/users/microcom/index.htm
Notes: NASA / Jet Propulsion Laboratory
Enable at all times - no Jjumper Pasadena, CA
Disable as default - jumper JP1l-7 at all times .
Control board - Select Board number using JP1 TE:'D%R(F?E\ZIICS Filter Card 2, 25 Hz
Signal +/- wires are to be twisted pair
Engineer Schematic Name
M. S. Garrett Ath Int ti Di
mgarrett@ijpl.nasa.gov ena Interconnection Diagram
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U13

Filter Card 1 J3-1
Filter Card 2 J3-3
Filter Card 3 J3-5
Filter Card 4 J3-7
Filter Card 5 J3-9

Y0 12 A
Y1 1 2 B
Y2 3 4 C
S m— 6 &1
Y4 7 8

9 10 =<

< 11 12 =

< 13 14 =

15 16 =<

17 18 =<

19 20 <

< 21 22 =

< 23 24 =<

< 25 26 <

< 27 28 |

< 29 30 <

- 31 32 =<

33 34

35 36 =<

37 38 <

< 39 40 <

CON40A

Omit LEDs on
unused power

A 11, vo b5 Enable Filter Card 1 Y0
B 215 V1 14 Enable Filter Card 2_ Y1
¢ 3lc v2 b13 Enable Filter Card 3_ Y2
Y3 =12 Enable Filter Card 4 Y3
va =11 Enable Filter Card 5 Y4
_G1 8l Y5 =10 Enable Filter Card 6 o
—=2d G2A Y6 uj 2
¢+——2d G2B Y7 P 22
74HC138
J1
] GND, Black
5 GND, Black
3 =
4 X
R43 330 D2
S0 +5V, Red ; ”)v-
o= LED
9 =< R44 330 D3
10 -5V, Orange 2 '\'\K
nE LED
13 =< R45 1.2k D4
12 -12V, Blue 5 KKK
LED Carrier, 12 1 LED
Ordered List: 17 = 12V Yell R46 1.2k D5 A
= 18 12V, Yellow A A~
+5 19 |
LED
e 20 R&7 12k DB
-2 +Batt, Violet 1 AN
+6.2 22
) 23 X
25 (=< R48 330 D7
+6.2V, Green 1 AR
26
CON26 LED
+5TV
6 l
5 _-— 1 Cc2
Filter Card Stack 4 2.2uF 0.1uF
3
2
1

Digital I/0 Bd 1 Con J1
Digital I/0 Bd 1 Con J1
Digital I/0 Bd 1 Con J1
Digital I/0 Bd 1 Con J1

lines
NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS Filter Interface Board

FIDO Rover
Engineer Schematic Name

M. S. Garrett . .

mgarrett@jpl.nasa.gov Athena Interconnection Diagram
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A Thursday, November 09, 2006 ' - Sheet 13 of 33

I

D I

E




D

B1-F Motor 1
Brown Motor +
Red 1 1 +5V
White 2 2 CHA Motor Connector
White 3 3 CHB —
Black 4 4 5V Rtn 1 Motor +
FC1 Grey 5 5 Motor - 5 +bV
1 +5V White 6 6 Wiper 3 ___CHA
' 5V Rin Yellow 7 7 CW 4___CHB
g 3 Blue g g CCW 5 __5VRM
1 4 White 10 10 Index1 6 Motor -
5 Pot Reference CW 7 Wiper
5 6 Pot Reference CCW Berg 10 pin  Berg 10 pin 8 CW
g 7 9 CCW
8 8 Index5 i B2-F Motor 2 10 Index
9 Motor + Joint 1 Brown Motor + 11 CHA n
9140 CHA Joint 1 Red 1 ] +5V 12__CHB n
101734 CHB Joint 1 White 2 2 CHA 13__Index n
1; 12 Motor - Joint 1 White 2 2 CHB 14
13 Wiper Joint 1 Black 5V Rtn
13 14 Motor + Joint 2 Grey 5 5 Motor - —
14 s CHA Joint 2 White 6 6 Wiper HEADER 14
1516 CHB Joint 2 Yellow 7 7 CW
1? 17 Motor - Joint 2 Blue g g CCW NOTE :
18 Wiper Joint 2 White Index2 Actual motor connector
T Motor + Joint 3 10 10 Dexter arm motors onl
19 20 CHA Joint 3 Berg 10 pin  Berg 10 pin ) . y
20 1 CHB Joint 3 is 14 pin as shown above
21 55 Motor - Jont 3 B3-F  Motor 3 to accomodate unused
22 23 Wiper Joint 3 Brown Motor + wires in encoder cable.
23 175, Motor + Joint 4 Red 1 ] +5V
gg o5 CHA Joint 4 White g g CHA
56 |26 CHB Joint 4 White 1 2 CHB It may be mated with the
57 g; \l\//IVCi)Ft)Z::]éi?:FE‘-“' (BBIrE;Cyk 5 5 fﬂ\ggn 10 pin connector without
28 29 Motor + Joint 5 White 6 6 Wiper m(.)dlflcatl(.)n by matching
2930 CHAJoint5 Yellow 7 7 W pin 1 to pin 1.
30 33 CHB Joint 5 Blue 8 8 CCW
3115 Motor - Joint 5 White 9 9 Index3
32 22 Wipors 10 10
33 34 Index1 Berg 10 pin Berg 10 pin
gg 35 Index2
S0 |38 Index3 Link 1 B4-F  B14-M Link 2 B24-F  Motor 4
37 Index4 Brown Brown Motor +
37 Red 1 1 Red 1 1 +5V
White 2 2 White 2 2 CHA
DB37-M White 3 3 White 3 3 CHB
Black 4 4 Black 4 4 5V Rin
Encoder wires for Grey g g Grey g g Motor -
MLDM arm are reversed lelllte 7 7 ¥Vh”|te 7 7 _Lév\;ver
; ellow ellow
on FC1l pins 21, 22 Bloe 3 g Biue g 3 oW
White 10 10 White 10 Index4
Berg 10 pin  Berg 10 pin Berg 10 pin  Berg 10 pin
M5
M4 Link 2 1 Y — Motor + NASA / Jet Propulsion Laboratory
2 22 2 =
Ve 3 31—13 3| CHAS Pasadena, CA
Tink 1 M3 . g I ¢ 2 [CcHes
M2 5 51—15 5 |2V Rin TELEROBOTICS Harness, Arm, 5 DOF, Actuators
| | Motor - FIDO Rover
6 6 ] 6 6 [ Wiper5
! —: "ow Engineer Schematic Name
8 88 8 Cccw M. S. Garrett Athena | o Di
Original drawing by 9 13 | 9 18 Index5 mgarrett@jpl.nasa.gov thena Interconnection Diagram
Eric Baumgartner _ . _ . Size Scale "Rev
Berg 10 pin Berg 1Bpig 10 pin Berg 10 pin A Thursday, November 09, 2006 ' - Sheet
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Camera1 Camera2
Link 2-S Link 2-P
/o\ 1 +12V ] ) Yellow 1 (o\
o 9 Gnd X o Black 9 o
o2 Video 3 3 White 215
o 10 Video Ritn X 1 1 Grey 10 o
o3 Lamp1 Red 310
o 11 Lamp2 g g Red 11 o
o 4 Lamp3 7 7 Red 4 o
o 12 Gnd 8 8 Black 12 o
o5 TXD 9 9 White 516
o 13 RXD 10 10 White 13 o
o 6 Gnd 11 11 Black [ o
o 14 Touch1 12 12 White 14 o
7 Touch2 White 7
O 13 13 O
o 15 Gnd 12 1 Black 15 o
o 8 Temp 15 15 White 8 o
—~ 16 16 [ —
DAM15-P Berg 16 pin  Berg 16 pin DAM15-S
Spares 3 Spares 4
Link 2-S Link 2-P
/o\ 1 +12V Yellow 1 (o\
o—1e Gnd < ; ] Black 9 [~
o2 Video White 215
o 10 Video Rin X Z’ i Grey 10 o
o3 5 5 Red 310
o 11 6 6 Red 11 o
4 Red 4
O 7 7 O
fe} 12 8 8 Black 12 o
5 White 5
O 9 9 : O
o 13 10 10 White 13 o
6 Black 6
(o, 11 11 : O
14 White 14
O 12 12 - O
7 White Z
O 13 13 O
15 Black 15
e} 14 14 - O
o8 15 15 White 8 o
—~ < 16 16 =< —
DAM15-P Berg 16 pin  Berg 16 pin DAM15-S
NASA / Jet Propulsion Laboratory
Pasadena, CA
TELEROBOTICS Harness, End Effector
FIDO Rover
Engineer Schematic Name
M. S. Garrett . .
mgarrett@ijpl.nasa.gov Athena Interconnection Diagram
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RC2 RC2 MIC1
\ B1-M _B2-F B3-M B8-F 4
1 _Of\/o\ 1 Twisted Pair ] ] ] ] Twisted Pair 1 (0\
14 olo 14 Twisted Pair 2 2 2 2 Twisted Pair 14 o
215 o Twisted Pair 3 3 3 3 Twisted Pair 215
15 olo 15 Twisted Pair Twisted Pair 15 o
3o ola Shield : : : : Shield 3o
Nav 18 olo 16 +12V +12V +12V +12V 16 o
1 g ol2 T2VRIN +12V 6 ° 6 ° 12V T2VRIN 4 |
Pan__ 17 olo 17___*12V > 12V RTN 8 8 8 8 12VRTN > 12V q7 o
5 5 Cond Cond 5 =
—O O - 9 9 9 9 : O
18 olo 18 Shield 10 10 10 10 Shield 18 o
6 6 Cond Cond 6
—O O - 11 11 11 11 . O
19 olo 19 Shield 12 12 12 12 Shield 19 o
7 7 Cond Cond 7
—O O - 13 13 13 13 - O
20 olo 20 Shield 12 14 14 14 Shield 20 o
8 8 Cond Cond 8
O (e, - 15 15 15 15 - O
21 olo 21 Shield 16 16 16 16 Shield 21 o
—210 o2 210
3 22 olo 22 Berg 16 Berg 16 Berg 16Berg 16 29 o 3
— 10145 o110 10 | 5
23 ol o 23 23 o
— 1ly o1 111 o
24 ol o 24 24 'e)
12 12 12
25 © ol o ° 25 _B9-M B10-F B11-M B16-F 25 ° o
13 13 Temp1 Temp1 13
_o\/\cj Temp2 1 1 1 1 Temp?2 \O/
2 2 2 2 [
Temp Mast M 3 Cut
DB25M-BDB25M-B Temp4 2 2 Z’ 2 Temp4 DB25M-B
Temp Com Temp Com
Shutter+ g 2 g 2 Shutter+
Shutter- 7 7 7 7 Shutter-
Future 8 8 8 8 Future
Future 9 9 9 9 Future
> 10 10 =< > 10 10 =<
2 Berg 10 Berg 10 Berg 10 Berg 10 2
NASA / Jet Propulsion Laboratory
Pasadena, CA
1 TELEROBOTICS Harness, Instrument Head Fixed 1
FIDO Rover
Engineer Schematic Name
M. S. Garrett Ath Int tion Di
Original drawing by mgarrett@jpl.nasa.gov ena Interconnection Diagram
Eric Baumgartner Size Scale "Rev
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B1-M_ M1
Brown 1 1 Motor +
+5V_M1 Red +5V
Mast Enc A1 White 2 2 CHA
Mast Enc B1 White 3 3 CHB Pan
RC1 5V Rin_M1 Black 4 4 5V Rin Mot
Grey 5 5 Motor - otor
T White g ‘73 Wiper
2 2 Yellow CW
‘s +5V_M3 Blue S g CCW
. g 5V Rtn_M3 % 10 N/C
g 6 Berg 10 pin  Berg 10 pin
7
7
8
qx:
10 (10
19 U
12 H12
13 (13
14 (14—
15
16 (8
17 (L
18 8
19 12—
20 20—
21 =
%g 1 23 B6-M_ B11-F Link 2 B12-M M4
o 24 Brown 1 1 Brown 1 1 Motor +
5a |25 Red ) ) Red ) ) +5V
518 Mast Enc Ad White White CHA
26 57 Mast Enc B4 White 2 Z White 2 2 CHB
2; Black : . Black . : 5V Rin Tilt
Grey Grey Motor -
2 ET White 6 6 White 6 6 Wiper Motor
31 Yellow Yellow CW
31 Blue 8 8 Blue 8 8 CCW
32 32— 9 9 9 9 NG
33 133 > 10 10 =< > 10 10
gg | 35 o Berg 10 pin Berg 10 pin Berg 10 pin Berg 10 pin
36 26—
37 <
DB37-M
NASA / Jet Propulsion Laboratory
Pasadena, CA
TELEROBOTICS Harness, Mast Actuator Fixed
FIDO Rover
Engineer Schematic Name
M. S. Garrett Ath Int ti Di
mgarrett@jpl.nasa.gov ena Interconnection Diagram
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Athena Cameras and cables TBD

NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS
FIDO Rover

Harness, Sensors Front

Engineer

M. S. Garrett
mgarrett@jpl.nasa.gov

Schematic Name
Athena Interconnection Diagram

Size

A

Scale

| Rev
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Athena Cameras and cables TBD
NASA / Jet Propulsion Laboratory
Pasadena, CA
TELEROBOTICS Harness, Sensors Rear
FIDO Rover
Engineer Schematic Name
M. S. Garrett . .
mgarrett@ijpl.nasa.gov Athena Interconnection Diagram
Size Scale | Rev
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+5V

R1

Rear Bulkhead Connector

J2
1 ; A
2 B
3 2 ¢
4 =D
5 —E
6 | F
7 ks
8 o H
9 0] Y
10 1K
11 oL
12 rald
13 a N
14 =P
15 R
16 15 S
17 raly
18 19 Y
19 20|V
20 S w
21 o] X
22 s Y
23 oz
24 ks
25 26 2
26 21 ¢
CON26 ? f 29 f
Manual i 30 g
31y
32 1

PTO0A-18-32S

NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS Manual Control Cable
FIDO Rover
Engineer Schematic Name
mgjr'reet%?;}.nasa.gov Athena Interconnection Diagram
T
Size Scale | Rev
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J1
1 T0 Wheel Enc A1
CHfge 5> 10 +5V_W1
3 T0 Wheel Enc B1
CHB 0 =5 5V Rtn W1
GND [ Wheel Enc A2
CHfg\} 5 T1 +5V_W2
7 T1 Wheel Enc B2
CHB_1 = 5V Rtn_W2
GND Mo~ Wheel Enc A3
CHi\gf/ g T2 +5V_W3
11 T2 Wheel Enc B3
CHB 2 —o>—7 5V Rtn W3
GND 573 Wheel Enc A4
CHfg\S/ 14 T3 +5V_Wa
15 T3 Wheel Enc B4
CHB 3 — e 73 5V Rin_W4
GND =7 Wheel Enc AS
CHfg\‘} 18 T4 +5V_W5
19 T4 Wheel Enc B5
CHB 4 = —7 5V Rtn W5
GND 575 Wheel Enc A6
CHfgf/ 5 15 +5V_W6
23 15 Wheel Enc B6
CHBS ™5, 715 5V Rtn W6
GND 25 16 Steering Enc A1
CHA 6 7575 +5V S1
v 27 16 Steering Enc B1
CHB 6 "5 76 5V Rin_S1
GND 29 17 Steering Enc A2
CHA 7 Mo 77 +5V 52
+5V 31 T7 Steering Enc B2
CHB 7 —o 77 5V Rtn S2
GND
ncof 33
ncof 34
MSI-P402
QUAD BOARD _1
Corer = Driver Board 5 6
Arm = Driver Board 4 S)
Mast = Driver Board 3 é
Steering = Driver Board 2 >
Wheel = Driver Board 1 1

J1 18
1 T8 Steering Enc A3
CHfge > 18 +5V_53
3 T8 Steering Enc B3
CHB O =) ™3 5V Rin_S3
GND 5 T9 Steering Enc A4
CHfg\} 5 T9 +5V_54
7 T9 Steering Enc B4
CHB_1 =9 5V Rin_S4
GND 9 T10 Steering Enc A5
CHi\gf/ 10 T10 +5V_Sb
11 T10 Steering Enc B5
CHB 2 >0 5V Rtn S5
GND 13 T11 Steering Enc A6
CHAS 7711 +5V_S6
+5V 15 T11 Steering Enc B6
CHB_3 o771 5V Rin_S6
GND 17 T12 Mast Enc A1
CHfg\‘} 15 T12 +5V_M1
19 T12 Mast Enc B1
CHB 4 I — 15 5V Rin M1
GND 5 T3 Mast Enc A2
CHfgf/ 5 T13 +5V_M2
23 T13 Mast Enc B2
CHB 5 =5 13 5V Rin_M2
GND 5 T17 Mast Enc A3
CHfgs 56 T14 +5V_M3
27 T14 Mast Enc B3
CHB 6 o772 5V Rin_M3
GND 5 T15 Mast Enc Ad
CHi\g\Z 20 T15 +5V_Ma
31 T15 Mast Enc B4
CHB 7 m 515 5V Rin_M4
GND
ncof 33
n/cof 34
MSI-P402

QUAD BOARD_2

Quadrature Decoder Card is MSI-P400
Microcomputer Systems, Inc.

http://www.rouge.net/users/microcom/index.htm

J1
1 T16 Arm Enc A1
CHfge 5 T16 +5V A1
3 T16 Arm Enc B1
CHB 0 =15 5V Rin_ A1
GND 77 Arm Enc A2
CHfg\} g T17 +5V A2
7 T17 Arm Enc B2
CHB_1 77 5V Rin_A2
GND [Fo— 13 Arm Enc A3
CHi\gf/ 10 T18 T5V A3
11 T18 Arm Enc B3
CHB 2 >3 5V Rin A3
GND 5T Arm Enc Ad
CHfg\e'/ 14 T19 +5V A4
15 T19 Arm Enc B4
CHB 3 19 5V Rin_Ad
GND 17 T20 Arm Enc A5
CHfg\‘} 18 120 +5V_AB
19 T20 Arm Enc B5
CHB 4 = — 70 5V Rin A5

ND
cha 21121

w5y |22 T21
w5y |26 T22
CHB 6 22122
GND |28 T22
CHA 7 |29 T28
+5y |30 T28

33
N/C
ncof 34

MSI-P402
QUAD BOARD_3

NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS Motor Decoder Boards
FIDO Rover
Engineer Schematic Name
M. S. Garrett . .
mgarrett@jpl.nasa.gov Athena Interconnection Diagram
Size Scale 1 Rev
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Nl

A Current1 J3 JP1 J
; A _Direction1 Current_Sense1 1 Motor Pos1 d 1 QU:!_Ck Start Header
3 A Disable1 Current_Sense2 5 Motor Neg? A 2 Orientation
1 A Current2 Current_Sense3 3 Motor_Pos2 d3
5 A Direction2 Current_Sense4 1 Motor Neg2 da +5V
A Disable2 Current Senseb Motor Pos3 ds JPX
6 A Current3 Current_Sense6 g Motor Neg3 ds 1 b disable1
g A Direction3 7 Motor Pos4 d7 Quick Start d 3 b direction1
9 A Disable3 8 Motor Neg4 ds 5 6 =< current1
10 A Current4 g Motor Pos5 dg C I~
11 A Direction4 s 10 Motor Neg5 d 10 Quick Start Header
12 A Disable4 Motor Pos6 d 11
13 A Current5 CON10 Motor Neg6 d 12
A_Direction5 V%
14 A _Disableb 12 HEADER O
15 A_Current6
16 A_Direction6
17 A_Disable6
18 Safety_Set
19 Safety_Clock
2(1) Panic_Button R35 Changed from pull-up to pull down
29 | R35 1Meg by cutting trace on PC board +5V
23 =<
24 X<
25 g
26 1 R36 10k
CON26 7
Computer U11A U11B 9 7D
8 12
Safety Set 2 {p x q 5 12 | 5 x q 9 10 s
2 Safety Clock 3 boLK 11 bk 74HCO00 -
1 Manual_Current C‘) a 6 C‘) a 8
2 Haywired +5V/? 0 74HCT4 9 74HCT4
3 M_DirectionT 3 +5V
4 M_Disablel A Hold Off n
5 M_Direction2 R41 10k
6 M _Disable2
7 M_Direction3 Panic_Button
8 M _Disable3
9 M_Direction4 —_— c17 R42 20k
1? M_Disable4 1.0uF
M_Direction5 V
12 M_Disableb N
13 M _Direction
14 M_Disable6
15
16~ Board_Select1 JBd
17 Board_Select2 q1 2 O_‘:'—
18 Board_Select3 q3 4 [
19 q 5 6 P—¢ .
20 Board_Selactd d7 8 b—4 NASA / Jet Propulsion Laboratory
21 Board_Selects do 10 P |
Board_Select6 Pasadena, CA
22 [ _Haywired +5V2 qn_ 12p :
gi | o __Haywired +5V? HEADER 6X2 TELEROBOTICS Motor Driver 6 Board Connectors
FIDO Rover
25
26 Engineer Schematic Name
M. S. Garrett . .
CON26 A4 mgarrett@ijpl.nasa.gov Athena Interconnection Diagram
Manual Size Scale | Rev
A Thursday, November 09, 2006 ' - Sheet 22 of 33
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[
[«
=

Bd1 Mot P6
Bd1 Mot N6
Bd1 Mot P5
Bd1 Mot N5
Bd1 Mot P4
Bd1 Mot N4
Bd2 Mot P6
Bd2 Mot N6
Bd2 Mot P5
Bd2 Mot N5
Bd2 Mot P4__| 10
Bd2 Mot N&__| !

O©oONOOURWN =

WhI Enc A6 12
Whi Enc B6 13
WhI Enc A5 14
Whi Enc B5 15
WhI Enc Ad 16
WhI Enc B4 17
Str Enc A6 18

Str_Enc B6 19
Str_Enc A5 20
Str_Enc B5 21

Str Enc A4 §§
Str EncB4 |5
< 25
< 26
CON26
Name??
J74
+5V W4 )
+5V W5 ;
+5V W6
Y5V S4 Z
¥5V_S5
+5V_S6 g
F5V RTN W4
F5VRIN W5 | /
F5VRTN W6__| 8
F5VRIN 54| 9

+5V RTN S5 ]?
+5V RTN_S6

Temp Sense 12
Temp RTN 13
Potd+ 14
Potd- 15
Wiper4 16
Pot5+ 17
Pot5- 18
Wiper5 19
Pot6+ 20
Pot6- 21
Wiper6 22
Bog_Potr 23
Bog_Pot- gg
Bog Wiper 2
CON26
Name??

[
=

Bd1 Mot P1
Bd1 Mot N1
Bd1 Mot P2
Bd1 Mot N2
Bd1 Mot P3
Bd1 Mot N3
Bd2 Mot P1
Bd2 Mot N1
Bd2 Mot P2
Bd2 Mot N2
Bd2 Mot P3 | 10
Bd2 Mot N3 | 1
WhiEncA1_| 12
WhiEncB1_| |9
WhiEncA2_| 14
WhiEncB2 | 19
WhiEnc A3 | 18
WhiEncB3 | 7/
Str Enc A1 | 18
Str EncB1_| 19
Str EncA2 | 20
Str EncB2_| 2!
Str EncA3_| 22
Str EncB3 | 23

< 25
< 26

O©CONOOUH»WN =

CON26

Run Gear Left

J52

+5V_ W1
T5V W2

+5V W3

¥5V 51
FVs2 |
¥5V_S3
F5VRTN W1
¥5V RTN W2
+5V RTN W3
+5V RTN 51
+5VRIN 52| 19
5VRIN 53| /1

—_emp oense |
Temp Sense 13

Temp RTN
Pot1+ 14

Poti- 15
Wiper1

Pot2+ 17
Pot2- 8
Wiper2

Pot3+ %?
Pot3-

Wiper3

Bog_Potr gz
Bog Pot- 25
Bog Wiper |
Bog Wiper 26

©CoONOOUOH»WN =

CON26
Run Gear Right

J81 J83  J82
Bog Pot+ 1 Bog_Pot+ 1 1 Bog_Pot+
Bog_ Wiper 2 Bog_ Wiper 2 2 Bog Wiper
3 3]
Bog Pot- 4 Bog Pot- 4 4 Bog Pot-
5 5 15
6 6 1 6
CONG6 CON6 CONG6
NASA / Jet Propulsion Laboratory
Pasadena, CA
TELEROBOTICS Running Gear Internal Wiring
FIDO Rover
Engineer Schematic Name
M. S. Garrett . .
mgarrett@ijpl.nasa.gov Athena Interconnection Diagram
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J51

Bd1 Mot P1
! [BdT Mot N1
2 7 Bd1 Mot P2
3 [ Bd1 Mot N2
4 [Bd1 Mot P3
5 [ Bd1 Mot N3
6 " Bd2 Mot P1
7 " Bd2 Mot N1
8 ™ Bd2 Mot P2
9 T Bd2 Mot N2
10 ™ Bd2 Mot P3
11 " Bd2 Mot N3
12 M WhiEnc A1
13 ™ WhIEnc B1
14 ™ WhiEnc A2
15 [WhiEnc B2
16 ™ WhiEnc A3
17 T WhIEnc B3
18 ™St Enc A1
19 ™St Enc B
20 TSk EncA2
21 ™ Sir EncB2
gg Str Enc A3
o4 Str Enc B3
25 <
26 =<
CON26
Name??
J52
+5V_W1
'V w2
255V W3
3 [+5v 51
45V 2
5 +5v 53
6 F5vRIN W1
7 [ +5VRIN W2
8 T35V RTN W3
9 T ¥5VRTN o1
10 35VRTN 52
"1 TF5VRTN 53
12 Temp Sense
13 ™ Temp RIN
14 ™ Pot1+
15 ™ Pott-
16 " Wipert
17 ™ Poto+
18 ™ Po-
19 " Wiperz
20 po3+
21 T Pot3-
22 \Wiper3
23 ™1 Bog Potr
gg L Bog Pot-
% L Bog Wiper
CON26
Name??

Green
Gray

Brown

Green Green
J53  J54 J55_ J56 J57 J58
Bd1 Mot P1 [ ] Bd1 Mot P1_ [ ] Bd1 Mot P1 Bd2 Mot P1 [ ] Bd2 Mot P1
+5V 5 ) +5V ) 5 +5V +5V 5 5 +5V
Whl Enc A1 Whl Enc A1 WhI Enc A1 Str Enc A1 Str Enc A1
Whi EncB1_| 3 3 Whi Enc B 3 3 WhI Enc B1 Str EncB1_| 3 3 Str_Enc B
¥5V RTN 4 4 +5V RTN 4 4 +5V RTN +5V RTN 4 4 ¥5V RTN
BdT Mot N1 2 ° BdT Mot NT__| ° ° BdT Mot N1 Bd2 Mot N1 2 ° Bd2 Mot N1
6 6 6 6 PotT+ 6 6 [Poti+
7 7 < < 7 7 < 7 7
S N e g N Il e _Poti- 78 S Pott-
_ Wipert | | Wipert
S P S P Wiper1 10 10 Wiper1
S P
Gray Gray
J59  J60 Je1_ Je2 J63 J64
Bd1 Mot P2 [ ] Bd1 Mot P2 [ ] Bd1 Mot P2 Bd2 Mot P2 [ ] Bd2 Mot P2
+5V ; ; +5V ; ; +5V +5V ; ; +5V
WhI Enc A2 Whl Enc A2 Whl Enc A2 Str_ Enc A2 Str_ Enc A2
Whi Enc B2 2 i Whi Enc B2 i 2 Whi Enc B2 Str Enc B2 2 2 Str_Enc B2
+5V RTN +5V RTN +5V RTN +5V RTN +5V RTN
Bd1 Mot N2 | 2 5 Bd1 Mot N2 |2 5 Bd1 Mot N2 Bd2 Mot N2 | 2 5 Bd2 Mot N2
— |8 6 6 6 Potz+ 6 6 Potz2+
<7 7 <7 7 = 7 7
< 8 8 < poan 8 = Pot2. <18 8 =< pota
___Wipere = | | VVipere
S P S P Wiper2 10 10 Wiper2
S P
Brown Brown
J65  J66 J67  J68 J69 J70
Bd1 Mot P3 Bd1_ Mot P3 Bd1 Mot _P3 Bd2 Mot P3 Bd2 Mot P3
75V 1 1 +5V 1 1 +5V +5V 1 1 T5V
WhI Enc A3 | 2 2 Whi Enc A3 2 2 WhI Enc A3 Str Enc A3 | 2 2 Str Enc A3
Whi Enc B3 i j Whi Enc B3 j i Whi Enc B3 Str Enc B3 Z i Str_ Enc B3
+5V RTN +5V RTN +5V RTN +5V RTN +5V RTN
Bd1 Mot N3 | 2 5 Bd1 Mot N3_| 2 5 Bd1 Mot N3 Bd2 Mot N3 | 2 5 Bd2 Mot N3
Temp Sense ? g Temp Sense g ? Temp Sense Pot3+ ? ? Pot3+
Temp RTN Temp RTN Temp RTN
8 8 8 8 Pot3- |8 8 [ Pot3-
__Wipers | | Vvipers
S P S P Wiper3 10 10 Wiper3
S P
J71 J72
L Bog Pot+ 1 L Bog Pot+ i
R et NASA / Jet Propulsion Laboratory
__ 3| 13 Pasadena, CA
L Bog Pot L Bog Pot-
__ 5| |5 TELEROBOTICS Running Gear, Left Side
6] l6 FIDO Rover
S P Engineer Schematic Name
M. S. Garrett Ath Int ti Di
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Blue Blue Blue
J61 J75  J76 J77_ J78_ J79  J80
Bd1 Mot P6 Blue Bd1 Mot P6 Bd1 Mot P6 Bd1 Mot P6 Bd2 Mot P6 Bd2 Mot P6
1 [Bd1 Mot N6 +5V W6 1 1 +5V_W6 1 1 +5V_W6 +5V_S6 1 1 +5V_S6
2 [T Bd1 Mot P5 Violet WhIEnc A6_| 2 2 Whi Enc A6 2 2 Whi Enc A6 WhI Enc A6 | 2 2 WhI Enc A6
3 [Bd1 Mot N5 WhIEncB6 | 3 3 WhI Enc B6 3 3 Whi Enc B6 WhIEncB6 | 3 3 Whi Enc B6
4 " Bd1 Mot P4 Orange +5V RTN_W6| 4 4 +5V RTN W6 | 4 4 +5V RTN_W6 +5V RTN 56 | 4 4 +5V RTN_S6
5 7 Bd1 Mot N4 Bd1 Mot N6 | 2 5 Bd1 Mot N6 | ° S Bd1 Mot N6 Bd2 Mot N6 | 2 S Bd2 Mot N6
6 [Bd2 Mot P6 6 6 6 6 Pote+ 6 6 Pote+
7—Bd2MOtN6 7 7 =X *~ 7 7 =X 7 7
8 " Bd2 Mot P5 8] L™ 8] e Pote- |8 8 7 Ppots-
9 " Bd2 Mot N5 S P S P Wiper6 9 9 Wiper6
10 ™ Bd2 Mot P4 10 10
11 ™ Bd2 Mot N4 S P
12 ' WhiEnc A6
13 [ WhiEnc B6
14 ™ WhIEnc A5
15 ™ WhIEncB5 Violet Violet Violet
16 WhiEnc A4 J81_ J82_ Js3  Js4_ J85 _ J8b
17 ™ WhiEnc B4 Bd1 Mot P5 Bd1 Mot P5 Bd1 Mot P5 Bd2 Mot P5 Bd2 Mot _P5
18 ™St EncA6 +5V_W5 1 1 +5V_W5 1 1 +5V W5 +5V_S5 1 1 ¥5V S5
19 ™ Str EncB6 WhIEnc A5 | 2 2 WhI Enc A5 2 2 WhI Enc A5 WhIEnc A5 | 2 2 WhI Enc A5
20 ™St Enc A5 WhiEncB5 | 3 3 Whi Enc B5 3 3 Whi Enc B5 Whl EncB5 | 3 3 Whi Enc B5
21 ™St EncB5 +5V RTN_W5]| 4 4 +5VRTN W5_| 4 4 +5V RTN_W5 +5V RTN_S5 | 4 4 +5V RTN_S5
22 ™S Enc A4 Bd1 Mot N5 | 2 5 Bd1 Mot N5__| 2 5 Bd1 Mot N5 Bd2 Mot N5 | 2 5 Bd2 Mot N5
gi Str Enc B4 Temp Sense ? g Temp Sense g ? Temp Sense Pot5+ 3 ? Pot5+
25 | Temp RTN 8 8 Temp RTN 8 8 Temp RTN Pots. po I 8 =< bots.
26 < 1 — L —>19 9
S P S P _ WiperS | | Wipers
10 10
CON26 S P
Name??
Orange Orange Orange
J74 J87  J88 J89  J9O_ Jo1 - J92
+5V W4 Bd1 Mot P4 Bd1 Mot P4 Bd1 Mot P4 Bd2 Mot P4 Bd2 Mot P4
[V ws +5V W4 1 1 5V W4 1 1 +5V W4 +5V 54 1 1 ¥5V_S4
255V We WhiEnc A4 | 2 2 WhI Enc A4 2 2 Wh Enc A4 WhIEnc A4 | 2 2 Wh Enc A4
35V 54 WhiEnc B4 | 3 3 WhI Enc B4 3 3 WhI Enc B4 WhlEnc B4 | 3 3 WhI Enc B4
45V 55 +5V RTN W4 4 4 +5V RTN W4 _| 4 4 [ F5VRIN W4 +5V RTN 54 | 4 4 +5V RTN_S4
g ¥5V_S6 Bd1 Mot N4 g g Bd1 Mot N4 g g Bd1 Mot N4 Bd2 Mot N4 g g Bd2 Mot N4
7 —:% Em wg 7 7 = 7 7 =< Potd+ 7 7 Potd+
8 T 35VRTN W6 8] L 8] e Pot4- |8 8 7 Ppotd-
9 T3V RTN 54 S P S P Wiperd 9 9 Wiperd
10 ™35V RTN S5 10 10
"1 T F5VRTN 56 S P
12 Temp Sense
13 ™ TempRIN
14 ™ Potar
15 ™ Pota-
16 " Wiper4
1; Pot5+ Jo3  Jo4
19 Po_t5— R Bog Pqti 1R Bog Pqt+
20 |—2liperd R Bog Wiper 2 R Bog Wiper NASA / Jet Propulsion Laboratory
Pot6+ 3 3
21 I Pote- R_Bog_Poty 4 R _Bog_Pot- Pasadena, CA
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+12V Steer/susp-
R1 200k
L L A R2 100k
21vs Ouput _g o5V precisign ref Steer/susp+
l “8 |z R3 100k ~ -
c1 (07 C3 2 U2A R4 100k
0.01uF TPe ;% 0.01uF 1.0uF N ~ uzB Ja
3 3 —/
Sleep GND ANNAN + LM324 . 1
REF195 R5 68k - LM324 2
- R6 68k - 3
- 4
5
6
Mast- - 7
Attach to op-amp +12V R7 200k 8
; R8 100k
ower ins —— AN\
b P - f ' Mast+ 10
. | R9 100k ~ < [
C4 C5 9 u2c R10 100k -
L c6 L c7 0.01uF 1.0uF ANAA - ~ u20 ]
0.01uF 0.01uF 10|, ¢
| | LM324 N —
cs8 c9 R11 68k - LM324
0.01uF 0.01uF Cc10 C11 - R12 68k - Terminal Block
- | 0.01uF 1.0uF -
Arm-
-12V R13 200k
P1 ! R14 100k
/\o— 1 +5V VY 1 Arm-+
9 +5V VBatt <
o 2 R15 100k
11 VBatt AAA 5 N U3A R16 100k ¥
Oo_ 3 VBatt R13 ~ u3B
2.4k 3
RO . AAA 1 Lms24 .
12 -12V - R17 68k - LM324
oo_ 5 -12V - R18 68k -
13 +12V R14 - Headder:
o 6 +12V 7.5k
o c2 1. R4
o—»> 14 . 2. R1
= L. L 01 3 B3
o—15 Y
8 GND 4. RS
Ny . 5. R6
6. R2
CONNECTOR DB15 9 | usc
10 |,
For Vref < 4.0V, Replace R11l with bus LM324
wire and Omit R12 - NASA / Jet Propulsion Laboratory
For Vref > 4.0V, Install R12 and Omit R11 < Pasadena, CA
13 | u3D TELEROBOTICS Voltage Reference
Max Iout REF195 = 30ma FIDO Rover
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Max Iout LM324 = 30ma @ 85'C AT Lmz24 Engineer Schematic Name
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R1 1Meg *%V
"l U1A U1B
DIO J1-12 yy—navle Set D £ af? 21p g o < Enable
DIO J1-13 Hy—Enable Clock CLK ek
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A R2 20k 12
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+5V DC/DC Converter

J8
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Catch, monitor, Utility board
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Control 5 1
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Control 6 4
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Control 7 9
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Enable 10 | 74LS38
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¢ 1 Valall
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Reference AN~ el
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FIDO 2001 Index Page

WCoOoJdoUlbdWDNR

Analog Input

Analog Output

Conn, Ext, Arm Actuators
Conn, Ext, Mast Actuators
Conn, Ext, Mini-Corer
CPU Connections

Digital I/O0 Bd 1 Con J1
Digital I/O Bd 1 Con J2
DMU Cable

Filter Card 1

Filter Card 2

Filter Card 3

Filter Card 4

Filter Card 5

Filter Interface Board
Harness, Arm Actuator
Harness, Arm End Effector
Harness, Instrument Head
Harness, Mast Actuator
Harness, Sensors Front
Harness, Sensors Rear
Internal Wiring to Running Gear
Manual Control Cable
Motor Decoder Boards
Motor Driver 6 Board Connectors
Power Connector to IPS
Power Converter 6.2V
Power Switching
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Aditional Drawings to include: QU:!_C]( Sta,'rt Header
-Walkabout Box Orientation
—-Actuator Driver Board +5V
-6.2V DC-DC Converter JPX
-Panic Button Box . I disable1
-Quick Start Box Quick Start ad :13 i < direction1
-Power System 5 6 b current1
-Motor and Encoder Test Box (Lisa Box) g‘c
-Encoder Interface Board Quick Start Header
O
Actuator Driver Board Rsense Settings:
Rs = Vdac / (CSamp) (Ithreshold)
For : (Limit = 0.75A7)
Rs = 4.5 / (250E-6) (0.75) = 24.0k
For Wheel & Steer RE025: (Limit = 3.0A7)
Rs = 4.5 / (250E-6) (3.0) = 6.0k
For : (Limit = 1.5A)
Rs = 4.5 / (250E-6) (1.5) = 12.0k
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A B [§ D E
B1-F Motor 1
Brown Motor +
Red 1 1 +5V
White 2 2 CHA Motor Connector
White 3 3 CHB —
FC1 Black 4 4 5V Rin 1___ Motor +
Grey 5 5 Motor - 2 +5V
R White g 3 Wiper 3 _CHA
2 Yellow CW 4 CHB
4 2 3 Blue 8 8 CCwW 5 5V Rtn 4
31 9 9 Index1 6 Motor -
41 10 10 7 Wiper
5 6 Berg 10 pin  Berg 10 pin 8 CW
6 9 __CCW
; 8 Index5 B2-F Motor 2 10 Index
9 Brown Motor + 11 CHA n
9140 Red 1 ] +5V 12__CHB n
101734 White 2 2 CHA 13__Index n -
1; 12 White 2 Z CHB 14
13 Black 5V Rin
13 14 Grey 5 5 Motor - —
14 = White 6 6 Wiper HEADER 14
15 16 Yellow 7 7 CW
T Blue : S[ccw NOTE :
18 13 10 10 |—Index2 Actual motor connector
19 - . is 14 pin as shown above
8 20 ;? Berg 10 pin  Berg 10 pin to accomodate unused 3
g; 5 B3.F Motor 3 wires in encoder cable.
23 Brown Motor +
gi o Red ; ; +5V
%5 |25 White 3 3 CHA It may be mated with the
% |26 White 1 al—cHB 10 pin connector without
97 2L Black 5 5 oV Rin modification.
o8 |28 Grey 6 6 Mgtor - a
29 White Wiper
29 45 Yellow 7 7 CW
30 757 Blue 8 8 CCW
31 32 9 9 Index3
32 [ Wipers 10 10
33 34 Index1 Berg 10 pin Berg 10 pin
gg 35 Index2
36 36 Index3 Link 1 B4-F B14-M Link 2 B24-F Motor 4
37 Index4 Brown Brown Motor +
2 37 Red 1 1 Red ! ! +5V 2
White 2 2 White 2 2 CHA
DB37-M White 3 3 White 3 3 CHB
Black 4 4 Black 4 4 5V Rin
Encoder wires for Grey g g Grey g g Motor -
MLDM arm are reversed ¥Vh”ite 7 7 ¥Vh”ite 7 7 —L\év\i/ver
: ellow ellow
on FC1l pins 21, 22 Blue 8 8 Bluo 8 8 oW
9 9 9 9 Index4 —
10 10 10 nr———
Berg 10 pin Berg 10 pin Berg 10 pin Berg 10 pin
M5 Link 2
_ B5-F_B15-M B25-F Motor
M4 Link 2 | 1 14 1 ﬁ";\t/m + NASA / Jet Propulsion Laboratory
. e 5 g | § g CHA 5 Pasadena, CA
Link 1 M3 1 al—12 2 CHB 5
1 M2 5 51—15 5 5V Ritn TELEROBOTICS Harness, Arm, Dexter 1
| Motor - FIDO Rover
6 68 6 [ Wiper5
7 7 | 7 7w Engineer Schematic Name
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